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Abstract of EP0791748 

In a one-way clutch used in a starter for engines, 
a locking concave (53) for locking a roller (51) 
thereto is formed on a roller-moving surface of 
one clutch member (23, 631, 34) having a 
peripheral surface facing a peripheral surface of 
the other clutch member (342, 641 , 43) having a 
wedge-shaped groove (50) for accommodating 
the roller. A resilient member (55) for disengaging 
the roller from the locking concave at the time of 
overrunning is accommodated in an annular 
groove (54), thus urging the roller radially 
outwardly. The roller is prevented from colliding 
with the locking concave at the time of 
overrunning so that vibrations and noise are not 
generated. 



FIG. 2 
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(54) One-way clutch resilient ring and starter using the same 

(57) In a one-way clutch used in a starter for 
engines, a locking concave (53) for locking a roller (51) 
thereto is formed on a roller-moving surface of one 
clutch member (23, 631 , 34) having a peripheral surface 
facing a peripheral surface of the other clutch member 
(342, 641, 43) having a wedge-shaped groove (50) for 
accommodating the roller. A resilient member (55) for 
disengaging the roller from the locking concave at the 
time of overrunning is accommodated in an annular 
groove (54), thus urging the roller radially outwardly. 
The roller is prevented from colliding with the locking 
concave at the time of overrunning so that vibrations 
and noise are not generated. 



FIG. 2 
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Description 

CROSS REFERENCE TO RELATED APPLICATION 

This application is based on and claims priorities of 5 
Japanese Patent Applications No. 8-37605 filed on Feb- 
ruary 26, 1996 and No. 8-64519 filed on March 21, 
1996, the contents of which are incorporated herein by 
reference. 

70 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to a one-way dutch 15 
for transmitting a torque in one direction and a starter 
using the one-way clutch. 

2. Related Art: 

20 

As a clutch for use in a starter, a roller type one-way 
clutch is disclosed in Japanese Utility Model Publication 
No. 59-26107. In this one-way clutch, each roller 
accommodated in a wedge-shaped space formed 
between an outer member and an inner member bites 25 
into the gap between the outer member and the inner 
member when the roller shifts to the shallow side of the 
wedge-shaped space, thus transmitting a torque 
between the two members. When the roller shifts to the 
deep side of the wedge-shaped space, the roller does 30 
not contact the outer member and the inner member 
simultaneously. In this manner, a torque transmission 
between the outer member and the inner member is 
prevented. 

In particular, it is proposed that when a transmitted 35 
torque exceeds a predetermined value, the outer mem- 
ber (or inner member) rotates slidably through the roller 
to prevent an excess torque from being transmitted. 

In this clutch, however, due to a slight fluctuation of 
the length of the gap between the outer member and the 40 
inner member at the end of the shallow side of the 
wedge-shaped space, the biting amount of the roller on 
the outer member (or inner member) changes. As a 
result, a maximum transmission torque amount fluctu- 
ates greatly. *s 

In order to solve this problem, Japanese Patent 
Application No. 6-213707 which corresponds to U.S. 
Application No. 08/381,498 filed on January 31, 1995 
proposes another roller type one-way clutch in which a 
locking concave is formed on the peripheral surface of so 
either an outer member and an inner member is pro- 
posed. A wedge-shaped groove accommodating a roller 
is formed on the inner peripheral surface of the outer 
member, and locking grooves for locking the roller are 
formed on the peripheral surface of the inner member. 55 
The roller engages one of the locking grooves in a 
torque transmission time. When a torque greater than a 
predetermined value is applied to the outer member, the 
roller shifts to the next locking groove. 



A1 




In the one-way clutch provided with the locking con- 
cave, however, a shock is applied to the roller due to the 
irregularities of the locking concave at the time of over- 
running. As a result, there is a possibility that the roller, 
the inner member, and the outer member are damaged, 
and noises and vibrations are generated. 

Further, in the conventional roller type one-way 
clutch having no locking concaves, the maximum trans- 
mission torque amount depends on the friction coeffi- 
cient between the cylindrical roller-moving surface and 
the roller. Thus it is not easy to adjust the friction coeffi- 
cient and prevent the changes thereof with the elapse of 
time. Further, if the friction coefficient is too great, abra- 
sion of the roller and the like increases, whereas if the 
friction coefficient is too small to reduce the abrasion 
thereof, the maximum transmission torque cannot be 
obtained as desired. 

SUMMARY OF THE INVENTION 

The present invention has an object to provide a 
one-way clutch capable of preventing damage of rollers 
while it secures a preferable torque transmission char- 
acteristic. 

The present invention has another object to provide 
a one-way clutch capable of suppressing generation of 
noises and vibrations. 

The present invention has a further object to pro- 
vide a starter using the one-way clutch. 

According to the present invention, a locking con- 
cave which engages a roller is formed on either the 
inner peripheral surface of a clutch outer member or on 
the peripheral surface of a clutch inner member. A resil- 
ient member is disposed to bias the roller in a radial 
direction. At a normal torque transmission time, the 
roller is positioned at a shallow side of the wedge- 
shaped groove and contacts the peripheral surface of 
the locking concave, thus transmitting a torque from the 
outer member to the inner member and vice versa. At 
the overrunning time, the resilient member shifts the 
roller to a deep side of the wedge-shaped groove, thus 
disengaging the roller from the locking concave. 

The resilient member urges the roller toward the 
wedge-shaped groove, namely, outwardly in the radial 
direction thereof. Consequently, even though shocks or 
vibrations are applied or the degree of a transmitted 
torque changes rapidly, the roller can be prevented from 
being shaken or moving out from the wedge-shaped 
groove. In this manner the torque transmission can be 
accomplished without too much noises. 

Preferably, the locking concave is formed on the 
inner member so that a centrifugal force is generated in 
the resilient member at the time of a high speed rota- 
tion. Thus, there is an increase in the force of the resil- 
ient member of urging the roller in the centrifugal 
direction, namely, in the direction in which the roller dis- 
engages from the locking concave in correspondence 
with the generation of the centrifugal force in the resil- 
ient member. Accordingly, the resilient member disen- 
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gagfes the roller smoothly from the locking concave by 
( that much, thus reducing the degree of abrasion of the 
roller and the generation of abnormal sounds. 

Preferably, the resilient member is made of a resil- 
ient metal ring accommodated in an annular groove s 
formed on the other of the inner peripheral surface of 
the outer member and the peripheral surface of the 
inner member so that resiliency can be imparted to a 
plurality of rollers provided thereon although the one- 
way clutch has a simple construction. 10 

Preferably, the radial depth of the annular groove 
from the deepest bottom of the locking concave is 
smaller than the thickness of the resilient ring so that the 
roller is kept radially above the deepest bottom of the 
locking concave when the roller is received in the lock- 15 
ing concave during a torque transmission. 

Preferably, at least one pair of the resilient mem- 
bers is formed such that the resilient member contacts 
one and the other sides of the peripheral surface of the 
roller. Thus, a partial abrasion of the roller can be pre- 20 
vented. 

Preferably, the annular groove is formed to have a 
radial depth gradually becoming deeper from an axial 
end side of the inner member and only an axially inside 
part of the resilient ring contacts an axial end part of the 25 
resilient ring. Thus, only the axially inside part is resil- 
iency deformed in the annular groove. 

Preferably, the one-way clutch is used in a starter 
for an engine to prevent the overrunning of the starter 
provided with an epicycle gear reduction mechanism. 30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the 
present invention will become more apparent from the 35 
following detailed description when read with reference 
to the accompanying drawings, in which: 

Fig. 1 is a partial sectional view showing a starter 
using a one-way clutch according to a first embodi- 40 
ment of the present invention; 
Fig. 2 is a sectional view showing a normal torque 
transmission state of the one-way clutch according 
to the first embodiment; 

Fig. 3 is a sectional view showing an overrunning 45 
state of the one-way clutch according to the first 
embodiment; 

Fig. 4 is a perspective view showing an inner mem- 
ber of the one-way clutch according to the first 
embodiment; so 
Fig. 5 is an enlarged perspective view showing a 
part of the inner meter shown in Fig. 4; 
Fig. 6 is a partial sectional view showing a front half 
of a starter using a one-way clutch according to a 
second embodiment of the present invention; 55 
Fig. 7 is a sectional view showing a pinion shown in 
Fig. 6; 

Fig. 8 is a sectional view showing a part of a one- 
way clutch according to a third embodiment of the 
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present invention; 

Fig. 9 is a sectional view showing a clutch-con- 
nected state of a one-way clutch according to a 
fourth embodiment of the present invention; 
Fig. 10 is a sectional view showing an overrunning 
state of the one-way clutch according to the fourth 
embodiment; 

Fig. 11 is a sectional view showing a one-way 
clutch according to a fifth embodiment of the 
present invention; 

Fig. 12 is a partial sectional view showing a starter 
using a one-way clutch according to a sixth embod- 
iment of the present invention; 
Fig. 13 is a sectional view showing a torque trans- 
mission state of the one-way clutch according to the 
sixth embodiment; 

Fig. 14 is a sectional view showing an overrunning 
state of the one-way dutch according to the sixth 
embodiment; 

Fig. 15 is a partial sectional view showing a starter 
using a one-way clutch according to a seventh 
embodiment of the present invention; 
Fig. 16 is a sectional view showing the one-way 
clutch according to the seventh embodiment; and 
Fig. 17 is a partial sectional view showing a starter 
using a one-way clutch according to an eighth 
embodiment of the present invention. 

DETAILED DESCRIPTION OF PRESENTLY PRE- 
FERRED EMBODIMENTS 

Preferred embodiments of the present invention will 
be described below in detail with reference to the 
accompanying drawings in which same reference 
numerals are used to denote the same or equivalent 
parts. 

(First Embodiment) 

In Figs. 1 through 5, a starter has a housing 1 and 
a center casing 2 fixed to the housing 1 and accommo- 
dating an epicycle gear reduction mechanism 3. A driv- 
ing shaft (output shaft of starter) is rotatably supported 
by the housing 1 at its front end and by the center cas- 
ing 2 through bearings 40 and 41, respectively. A con- 
cave is formed at the rear end of the driving shaft 4. The 
concave supports the front end of a rotation shaft 42 of 
a motor rotatably along the axis of the driving shaft 4 
through a bearing. 

A sun gear 31 of the epicycle gear reduction mech- 
anism 3 is formed at the front end of the rotation shaft 
42. Planetary gears 32 engage the sun gear 31 such 
that the planetary gears 32 revolves around the sun 
gear 31 . The planetary gears 32 are rotatably supported 
by respective pins 33 through respective bushings. The 
pin 33 is fixed to a large-diameter portion 43 formed at 
the rear end of the driving shaft 4. An internal gear 34 
made of resin and surrounding the planetary gears 32 is 
provided such that the internal teeth 340 of the internal 
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gear 34* are in mesh with the planetary gears 32. The 
^internal gear 34 comprises a large-cylindrical portion 

341 having the internal teeth 340 formed thereon, a 
small-cylindrical portion 342 positioned in front of and 
adjacently to the large-cylindrical portion 341, and a 5 
wall portion 343 disc-shaped and connecting the large- 
cylindrical portion 341 and the small-cylindrical portion 

342 with each other, thus having a stepped cylindrical 
shape. The small-cylindrical portion 342 constitutes an 
outer member (clutch outer member) of a one-way 70 
clutch 5. 

The center casing 2 comprises a large-cylindrical 
portion 21 , an end wall portion 22 which closes the front 
end of the large-cylindrical portion 21 , and a small-cylin- 
drical portion 23 projecting rearward axially from the 15 
radial inner end of the end wall portion 22. The small- 
cylindrical portion 23 constitutes an inner member 
(clutch inner member) of the one-way clutch 5 and 
serves as a bearing cylindrical portion supporting the 
driving shaft 4. 20 

A pinion 6 is mounted on the driving shaft 4 by 
means of a spline-fit-in such that the pinion 6 is nonro- 
tatable relative to the driving shaft 4 and movable rela- 
tive thereto in the axial direction thereof. A pinion gear 
61 capable of engaging a ring gear 7 is formed on the 25 
peripheral surface of the pinion 6 at the front end 
thereof. Reference numeral 62 denotes a spline-fit-in 
portion, and 63 denotes a bearing. 

A magnet switch 8 is fixed to an upper portion of the 
housing 1 . When a plunger (not shown) of the magnet 30 
switch 8 moves rearward (right-hand direction in Fig. 1), 
the pinion 6 is moved forward through a lever 82. 

As shown in Figs. 2 and 3, a predetermined number 
of wedge-shaped grooves 50 is formed at predeter- 
mined angular intervals on the inner peripheral surface 35 
of the outer member 342. Each wedge-shaped groove 
50 accommodates a roller (clutch roller) 51 and a spring 
(clutch spring) 52 in a pair. The bottom surface of the 
wedge-shaped groove 50 is concaved continuously 
deeply from the left-hand side to the right-hand side in 40 
the figures. An end wall for locking the roller 51 is 
formed at each of both ends of the wedge-shaped 
groove 50. The roller 51 is urged to the shallow side of 
the wedge-shaped groove 50 by the spring 52 to be 
pressed radially inwardly. <5 

Locking concaves 53, the number of which is more 
than that of the roller 51 are circumferentially formed at 
regular intervals on the peripheral surface (roller-mov- 
ing surface) 230 of the inner member 23. As shown in 
Figs. 4 and 5 further, a pair of annular grooves 54 is so 
formed on the entire peripheral surface 230 of the inner 
member 23. The annular groove 54 accommodates a 
ring (resilient member) 55 made of metal having a high 
resiliency and is formed deeper than the locking con- 
cave 53. The inner diameter of the ring 55 is larger than 55 
the diameter of the groove 54, and the thickness of the 
ring 55 is larger than the radial depth between the sur- 
face of the groove 54 and the deepest bottom of the 
concave 53. Thus, the outer periphery of the ring 55 
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becomes higher than the top"§30 (C) of the inner mem- 
ber 23. 

When the outer member 342 rotates clockwise rel- 
ative to the inner member 23, as shown in Fig. 2, the 
roller 51 curves the ring 55 radially inwardly, thus con- 
tacting the end wall of the wedge-shaped groove 50 at 
its shallow side and the peripheral surface of the locking 
concave 53 at its shallow side. Consequently, the clock- 
wise normal torque of the outer member 342 is transmit- 
ted from the bottom surface and the end wall of the 
wedge-shaped groove 50 at the shallow side thereof to 
mainly the end of the peripheral surface of the locking 
concave 53, at its shallow side, of the inner member 23 
through the roller 51 . Because the inner member 23 is a 
fixed member, the torque is transmitted from the plane- 
tary gears 32 to the driving shaft 4 by restricting the 
rotation of the outer member 342. Accordingly, in the 
transmission of the normal torque, the ring 55 is curved 
and kept above the deepest bottom of the concave 53, 
thus pressing the roller 51 against the bottom surface of 
the wedge-shaped groove 50 to prevent the roller 51 
from being shaken and moved out from the wedge- 
shaped groove 50. In addition, the ring 55 allows the 
roller 51 to move away from the locking concave 53 rap- 
idly at the time of overrunning and the application of an 
excess torque which will be described later. In the trans- 
mission of the normal torque, rotation of the outer mem- 
ber 342, the ring 55 is curved greatly. Thus, the ring 55 
follows the shift of the roller 51, thus rotating in the 
annular groove 54 relative to the inner member 23. 

In this embodiment, the outer diameter of the ring 
55 is set to be slightly larger than that of the roller mov- 
ing surface or top 230 of the inner member 23. That is, 
the outer circumference of the ring 55 lies radially above 
the top C of the locking concave 53. Consequently, 
when an overrunning occurs and when the outer mem- 
ber 342 rotates counterclockwise relatively to the inner 
member 23, as shown in Fig. 3, the roller 51 moves to 
the deep side of the wedge-shaped groove 50 while the 
roller 51 is compressing the spring 52 by the frictional 
resistance to the ring 55 and a centrifugal force applied 
thereto, thus eliminating the curve of the ring 55 and 
moving out from the locking concave 53 radially out- 
wardly. As a result, the roller 51 slides on the outer 
peripheral surface of the ring 55 in contact therewith, 
and the ring 55 rotates smoothly relative to the inner 
member 23, thus preventing the torque transmission 
between the outer member 342 and the inner member 
23. 

When an excess torque is applied in the torque 
transmission direction, i.e., when the resistance to the 
rotation of the rotary member, namely, when the resist- 
ance to the rotation of the outer member 342 or the 
inner member 23 at the driven side is great, the roller 51 
is pressed against the outer member 342 made of resin 
and resiliently deforms radially outwardly, and the roller 
51 moves past the peripheral surface of the locking con- 
cave 53. As a result, the roller 51 and the outer member 
342 rotate (idle) clockwise relative to the inner member 
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23, thus preventing the transmission of a torque higher 
than a predetermined one. At this time, each roller 51 
drops to the corresponding locking concave 53 sequen- 
tially. Because the roller 51 is always urged radially out- 
wardly by the curved part of the ring 55. the roller 51 is 
not greatly shaken radially. Thus, a high degree of noise 
is not generated. 

Because at least a pair of the rings 55 is formed axi- 
ally at a predetermined interval, the ring 55 prevents 
one side of the roller 51 from dropping below the other 
side thereof and thus a partial abrasion of the roller 51 
can be prevented. 

Upon start of rotation of the sun gear 31 due to 
application of electricity to the motor, the planetary 
gears 32 of the epicycle gear reduction mechanism 3 
revolve around the sun gear 31 and thus the driving 
shaft 4 and the pinion 6 rotate. When the magnet switch 
8 causes the pinion 6 to move forward through the lever 
82, the pinion 6 engages the ring gear 7 to drive the 
engine. At this time, the torque at the normal torque 
transmission direction is applied to the internal gear 34 
from the planetary gears 32. The internal gear 34 is kept 
to be stationary because the inner member 23 is sta- 
tionary. When a resistance to the rotation of the driving 
shaft 4, namely, a resistance to the rotation of the plan- 
etary gears 32 around the sun gear 31 becomes great 
due to a re-start which is made immediately after a fail- 
ure of the engagement between the pinion 6 and the 
ring gear 7 although the sun gear 31 is still in inertial 
rotation. At this time, the rotating planetary gears 32 
drive the internal gear 34. Consequently, the outer 
member 342 rotates (forcibly rotated in the torque trans- 
mission direction), thus preventing the generation of an 
excessive shock from occurring by the engagement 
between the pinion 6 and the ring gear 7. Upon start of 
the engine, the ring gear 7 rotates the driving shaft 4 
through the pinion 6 in the rotational direction of the sun 
gear 31 at a speed higher (overrunning state) than that 
of the sun gear 31. As a result, because the one-way 
clutch 5 becomes free as described above, the motor 
can be prevented from being rotated at a high speed. 

In this embodiment, when an overrunning state 
occurs, a centrifugal force is applied to the roller 51 
which starts to rotate together with the internal gear 34. 
As a result, the roller 51 is shifted in the clutch connec- 
tion-release direction along the wedge-shaped groove 
50. Therefore, the shift to the overrunning state can be 
smoothly accomplished. 

(Second Embodiment) 

The second embodiment is substantially identical to 
that of the first embodiment (Fig. 1) except that the 
mounting position of the one-way clutch of the second 
embodiment is altered from that of the one-clutch of the 
first embodiment. 

As shown in Figs. 6 and 7, a pinion member 6 hav- 
ing a pinion tube 63 made of metal and a spline tube 64 
located behind the pinion tube 63 is fitted into the driv- 
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ing shaft 4. A pinion gear 61 is formed at the front end of 
the peripheral surface of the pinion tube 63. The rear 
part of the pinion tube 63 constitutes the inner member 
of a one-way clutch 5. The pinion tube 63 is axially mov- 

5 able relative to the driving shaft 4 and rotatable relative 
thereto through a bearing, A large-diameter front part 
641 of the spline tube 64 constitutes the outer member 
of the one-way clutch 5, whereas a rear part of the 
spline tube 64 is mounted on the driving shaft 4 by a 

70 spline-fit-in at a spline-fit-in portion 45 of the driving 
shaft 4. Similarly to the first embodiment, a roller 51, a 
ring 55, a wedge-shaped groove (not shown), a locking 
concave (not shown), and a pair of annular grooves 54 
are formed in the gap, between the outer member 641 

75 and the inner member 631, in the radial direction 
thereof. There are provided a cover 642 fixed to the 
periphery of the outer member 641 and a washer 643 
closing the opening of the outer member 641 . Another 
washer 644 positioned in front of and adjacently to the 

20 washer 643 is fitted in annular grooves, thus preventing 
the roller 51 and grease from moving to the outside and 
securing shift thereof together with the outer member 
641 and the inner member 631 in the axial direction of 
the driving shaft 4. 

25 

(Third Embodiment) 

The third embodiment is substantially the same as 
the first embodiment except that an inner member is 

30 formed integrally with an internal gear 34 (Fig. 1). As 
shown in Fig. 8, an outer member is formed integrally 
with the center casing 2. Wedge-shaped groove 50 
accommodating the roller 51 and the spring 52 is 
formed on the inner member 23. A locking concave 53 

35 is formed on the outer member 65. 

(Fourth Embodiment) 

The fourth embodiment is a modification of the sec- 
40 ond embodiment shown in Figs. 6 and 7. That is, merely 
the shape of the annular groove 54 of the one-way 
clutch 5 shown in Fig. 7 and that of the ring 55 are mod- 
ified. 

In this embodiment, as shown in Figs. 9 and 10, a 
45 pair of annular grooves 54 is formed at both axial ends 
of the peripheral surface of an inner member 631 in 
such a manner that the annular grooves 54 confront 
both ends of a roller 51. In the sectional view of the 
annular groove 54 in the axial direction of the one-way 
so clutch 5, the annular groove 54 is concaved gradually 
deeper from both axial ends of the inner member 631 to 
its center. A ring 55 made of resilient metal is cylindrical 
plate-shaped and fitted in the annular groove 54. The 
inner peripheral surface of the ring 55 is in close contact 
55 with both ends of the inner member 631 . A locking con- 
cave 53 is formed at the center of the inner member 
631. 

As shown in Fig. 9, in a torque transmission state, 
because the roller 51 is positioned at the shallow side of 
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a wedge-shaped groove 50 of the outer member 641 , 
.the roller 51 shifts radially inwardly, thus engaging a 
locking concave 53 of the inner member 631, whereas 
the ring 55 is curved radially inwardly, thus urging the 
roller 51 radially outwardly. In an overrunning state, as 5 
shown in Fig. 10, because the roller 51 is positioned at 
the deep side of the wedge-shaped groove 50 of the 
outer member 641 , the roller 51 shifts radially outwardly 
and is urged radially outwardly by the ring 55. As a 
result, the roller 51 is kept in a state in which it is in dis- w 
engagement from the locking concave 53. Thus, the 
roller 51 can be prevented from engaging the locking 
concave 53. 




(Fifth Embodiment) 



(Sixth Embodiment) 
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The fifth embodiment is a modification of the one- 
way clutch of the first embodiment. 

As shown in Fig. 11, an epicycle gear reduction 
mechanism 3 of this embodiment is similar to that pro- 20 
vided with the one-way clutch shown in Fig. 1 except 
that the one-way clutch is installed between the inner 
peripheral surface of a planetary gear-supporting cylin- 
der corresponding to the large-diameter portion 43 
shown in Fig. 1 and the peripheral surface of a driving 25 
shaft 4 in which the planetary gear supporting cylinder 
43 is fitted. 

In more detail, the driving shaft 4 is rotatably sup- 
ported by a center casing not shown in Fig. 1 1 through 
a bearing, and an internal gear 34 is rotatably supported 30 
by the driving shaft 4 through a bearing. 

Planetary gears 32 engaging a sun gear of an 
armature rotation shaft 42 are rotatably supported by 
respective pins 33 through respective bushings, and the 
pin 33 is inserted into the planetary gear-supporting cyl- 35 
inder 43 under pressure. The planetary gear supporting 
cylinder 43 is rotatably fitted in the rear end of the driv- 
ing shaft 4. The inner peripheral surface of the planetary 
gear supporting cylinder 43 has a wedge-shaped 
groove 51 , thus constituting an outer member. Similarly 40 
to Fig. 9, a locking concave 53 is formed at the center of 
the rear end of the driving shaft 4 (an inner member) in 
the axial direction thereof. An annular groove 54 in 
which a ring 55 is fitted is formed at both axial sides of 
the inner member. 45 

A ring plate 47 is fixed to the cylinder 43 for prevent- 
ing the roller 51 or the like from being moved out from 
the wedge-shaped groove 50. 



50 



The sixth embodiment is a modification of the fourth 
embodiment shown in Figs. 9 and 10. 

As shown in Fig. 12, two resilient metal rings 55 are 
disposed to contact the axial end parts of a roller 51 , 55 
thus preventing inclination of the roller 51 and assuring 
stable operation of the one-way clutch 5. About one half 
width (axial length) of each ring 55 extends axially out- 
side from the end face of the roller 51 . The radially outer 



periphery of the extended part of the ring 55 is normally 
or under the stationary condition in contact with the radi- 
ally inner peripheries of a side wall 645 of an outer 
member 641 (spline tube 64) and a plate washer 643. 
This arrangement restricts deformation of the ring 55 
caused by the centrifugal force at the time of overrun- 
ning state, while assuring the one-way clutch operation. 
The restriction of the inner peripheries of the side wall 
645 and the washer 643 help the ring 55 to be placed in 
position with its radial center becoming coaxial with a 
driving shaft 4, so that the roller 51 may be placed 
evenly axially in a wedge-shaped groove 50 and that the 
inner member 631 and the outer member 641 may be 
kept in the coaxial relation to each other at the overrun- 
ning state. With the outer periphery of the ring 55 being 
in contact with the side wall 645 and the washer 643, 
even when the inner member 631 is driven by an engine 
in the overrunning state and rotates at higher speeds, 
the outer member 641 driven by a starter motor rotates 
idly. Therefore, the influence of the centrifugal force is 
reduced and the abnormal deformation of the ring can 
be prevented. 

Further as shown in Figs. 12 and 13, the ring 55 is 
placed in an annular groove 54 of the inner member 631 
so that the radial outer periphery of the ring 55 normally 
resides between the radially highest part (top) C and the 
radially lowest part (bottom) B of the locking concave 
53. At the time of overrunning, the ring 55 having been 
bent or curved by the roller 51 received in the locking 
concave 53 during the torque transmission state 
(engine starting operation state) tends to move the roller 
51 radially outwardly by its own resiliency thereby disen- 
gaging the roller 51 from the locking concave 53. As a 
result, the contact resistance between the inner mem- 
ber 631 and the outer member 641 is reduced, the colli- 
sion of the roller 51 with the locking concave 53 can be 
reduced and the movement of the roller 51 can be sta- 
bilized, resulting in reduction of friction noises at the 
time of overrunning. Further, not only the deformation of 
roller 51 can be reduced but also fatigue of a spring 52 
caused by the movement of the roller 51 can be 
reduced. 

(Seventh Embodiment) 

The seventh embodiment is a modification of the 
sixth embodiment shown in Figs. 12 through 14. 

In this embodiment, as shown in Fig. 15, a resilient 
annular ring 55 is press-fitted to an inner member 631 
for rotation therewith. That is, about one half width of 
each ring 55 is fixed to the outer periphery of the inner 
member 631 and the remaining half is held above an 
annular groove 54 to be curved by a roller 51 radially 
inwardly during the torque transmission state. Further 
as shown in Fig. 16, the radially outer periphery of the 
ring 55 normally resides radially outside the highest part 
(top) C of the locking concave 53. 

According to this embodiment, only about one half 
of the ring 55, i.e., the axially inside part contacting the 
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axial end part of the rollerTl, resilientiy deforms 
between the torque transmission state and the overrun- 
ning state with the axially outside part of the ring 55 
being continuously fixed to the inner member 631. 
Therefore, even when the centrifugal force exerts on the 
ring 55 at the time of overrunning, the annular ring 55 
can keep its ring shape and is not deformed eccentri- 
cally, thus preventing unstable operation of the roller 51 . 
Further, with the outer periphery of the ring 55 being 
maintained above the highest part C of the locking con- 
cave 53, the roller 51 can move in the wedge-shaped 
groove 51 without hitting or colliding with the highest 
part C. 

(Eighth embodiment) 

The eighth embodiment is a modification of the sev- 
enth embodiment shown in Figs. 15 and 16. 

In this embodiment, as shown in Fig. 17, each resil- 
ient metal ring 55 is formed in U-shape in cross section. 
The radially inner periphery and the radially outer 
periphery of the ring 55 is fixed to the annular groove of 
the inner member 631 and is held in sliding contact with 
the roller 51, respectively. The ring 55 may alternatively 
be formed in a disk spring shape so that its small diam- 
eter side is fixed to the inner member 631 and its large 
diameter side is held in sliding contact with the outer 
member 641. 

The foregoing embodiments are not restrictive but 
may be modified further without departing from the spirit 
and scope of the invention. 

Claims 

1 . An apparatus comprising: 




when the outer member and the inner member 
are connected with each other; and 
a resilient member (55) disposed on the other 
of the inner peripheral surface of the outer 

5 member and the outer peripheral surface of the 

inner member for shifting the roller to a position 
at which the roller does not contact a radial top 
of the locking concave, when the outer member 
and the inner member are disconnected from 

10 each other. 

2. The apparatus according to claim 1 , wherein: 

the resilient member is disposed to keep the 
15 roller from a radial bottom of the locking con- 

cave when the roller is received in the locking 
concave so that the outer member and the 
inner member are connected with each other. 

20 3. The apparatus according to claim 1 or 2, wherein: 

the locking concave is formed on the inner 
member circumferentially. 

25 4. The apparatus according to claims 1 through 3, 
wherein: 

the roller is disposed to disengage from the 
locking concave due to a resiliency of the resil- 
30 ient member when a torque greater than a pre- 

determined amount is applied in a torque 
transmission direction. 

5. The apparatus according to claim 1, further com- 
35 prising: 



an annular groove (54) formed on the other of 
the inner peripheral surface of the outer mem- 
ber and the outer peripheral surface of the 
inner member, 

wherein the resilient member includes a 
resilient ring (55) accommodated in the annular 
groove. 

6. The apparatus according to claim 1 , wherein: 



an outer member (342, 641, 43) and an inner 
member (23, 631, 34) rotatable relative to each 
other and opposed to each other with a prede- 
termined interval in a radial direction therebe- 40 
tween; 

a wedge-shaped groove (50) formed on one of 
an inner peripheral surface of the outer mem- 
ber and an outer peripheral surface of the inner 
member such that the depth of the wedge- 45 
shaped groove increases from one side to the 
other side in a circumferential direction; 
a roller (51) movably accommodated in the 
wedge-shaped groove for connecting the outer 
member and the inner member with each other so 
at a shallow side of the wedge-shaped groove 
so as to transmit a torque and for disconnecting 
the outer member and the inner member from 
each other at a deep side of the wedge-shaped 
groove; ss 
a locking concave (53) formed on the other of 
the inner peripheral surface of the outer mem- 
ber and the outer peripheral surface of the 
inner member for locking the roller thereto 



the resilient member is disposed at a plurality 
of locations spaced each other in the axial 
direction of the outer member and the inner 
member such that the resilient member con- 
tacts at least both axial sides of the roller. 

7. The apparatus according to any one of claims 1 
through 6, wherein: 

the number of the locking concave is greater 
than that of the roller. 

8. The apparatus according to any one of claims 1 
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through 7, further comprising: 
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grooves to contact axial ends of the roller. 



a motor having an armature rotation shaft (42); 
a casing (2); and 

an epicycle gear reduction mechanism (3) hav- 
ing a sun gear (31) formed on the armature 
rotation shaft, a driving shaft (4) coaxial with 
the armature rotation shaft, an internal gear 
(34) disposed in the casing and surrounding a 
peripheral surface of the sun gear, planetary 
gears (32) rotatably supported by the driving 
shaft and engaging the sun gear and the inter- 
nal gear, 

wherein the outer member is formed 
integrally with the internal gear and the inner 
member is formed integrally with the casing. 

9. The apparatus according to any one of claims 1 
through 7, further comprising: 

a motor having an armature rotation shaft (42); 
a driving shaft (4) disposed coaxially with the 
armature rotation shaft; 

a sun gear (31) formed on the armature rota- 
tion shaft; 

an internal gear (34) coaxial with the armature 
rotation shaft and surrounding the peripheral 
surface of the sun gear; 
planetary gears (32) engaging the sun gear 
and the internal gear; and 
a planetary gear-supporting cylinder (43) rotat- 
ably supported by the driving shaft and sup- 
porting the planetary gears such that the 
planetary gears rotate on the axes thereof, 

wherein the outer member is formed on 
the planetary gear-supporting cylinder and the 
inner member is formed on the driving shaft. 

10. The apparatus according to claim 1, further com- 
prising: 

an annular groove (54) formed circumferen- 
tialiy on the other of the inner peripheral sur- 
face of the outer member and the outer 
peripheral surface of the inner member in a 
manner to cross the locking concave, the annu- 
lar groove having a radial depth deeper than 
that of the locking concave; and 
the resilient member including a resilient ring 
fitted in the annular groove, the outer periphery 
of the resilient ring being located between a top 
(C) and a bottom (B) of the locking concave. 

11. The apparatus according to claim 10, wherein: 

the annular groove is formed at least two axially 
spaced apart locations on the outer periphery 
of the inner member; and 
the resilient ring is fitted in each annular 
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1 2. The apparatus according to claim 9 or 1 0 , wherein: 

the resilient ring has an end part axially extend- 
ing beyond the axial end of the roller; and 
an outer peripheral surface of the end part is in 
contact with the outer member so that the resil- 
ient ring is restricted from deforming radially 
outwardly. 

13. The apparatus according to any one of claims 10 
through 12, further comprising: 

a biasing member (52) disposed in the wedge- 
shaped groove to bias the roller toward the 
shallow side. 

wherein the resilient ring is set to be 
non-deformable relative to a biasing force of 
the biasing member. 

14. The apparatus according to any one of claims 10 
through 13, further comprising: 

a motor having an armature rotation shaft (42); 
and 

a driving shaft (4) driven by a torque transmis- 
sion from the armature rotation shaft, 

wherein the outer member and the inner 
member is placed between the armature rota- 
tion shaft and the driving shaft. 

15. The apparatus according to claim 1, further com- 
prising: 

a pair of annular grooves (54) formed circum- 
ferentially on the outer peripheral surface of the 
inner member, each annular groove having a 
radial depth gradually becoming deeper from 
an axial end of the inner member; and 
the resilient member including a resilient metal 
ring resiliency deformable to be received in 
each annular groove. 



.45 16. The apparatus according to claim 15, wherein: 



the resilient metal ring has an inside part and 
an outside part axially extending inwardly and 
outwardly with respect to the axial end of the 
roller; and 

a radially outer peripheral surface of the inside 
part is held in contact with the roller so that only 
the inside part of the resilient ring is deformed 
by the roller. 
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